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(57) Abstract: A lifting device for lifting vehicles and which comprises an oblong trench (3) accommodated in a floor and over 
which a vehicle to be lifted can drive with the wheels positioned on each side of said trench. A first, preferably fixedly mounted 
lifting cylinder (1) with a first support member (4) is provided in the trench (3) or in the floor in extension of said trench. This first 
support member (4) is adapted to engage the bottom side of the vehicle. At least one second lifting cylinder (2) is placed in the trench 
(3), said second lifting cylinder being displaceable in the longitudinal direction of the trench (3) and comprising a second support 
member (5) adapted to engage the bottom side of the vehicle. A lifting beam (6) extending in the transverse direction of the trench 
(3) and beyond the sides of said trench is connected to the first support member (4) in such a manner that it can be raised together 
with said first support member (4). A notch (7) is provided in the floor and is adapted to receive the lifting beam (6) in a rest position 
in which the upper face of said lifting beam (6) substantially flushes with the floor. 
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Title: A lifting device for vehicles 
Technical Field 

The invention relates to a lifting device for vehicles, where the lifting device com- 
prises an oblong trench accommodated in a floor and over which a vehicle to be 

5 raised can drive with the wheels positioned on each side of said trench, and where 
a first, preferably fixedly mounted lifting cylinder with a first support member is 
placed in the trench or in the floor in extension of said trench, said support member 
being adapted to engage the bottom side of the vehicle, and where at least one second 
lifting cylinder movable in the longitudinal direction of the trench is placed in the 

10 trench and is provided with a support member adapted to engage the bottom side of 
the vehicle. 

Background Art 

Lifting devices of the above type are used for lifting motor vehicles, such as cars, 
buses and lorries in connection with service and repairs. As one of the lifting cylin- 

15 ders is movable in the longitudinal direction of the trench, the lifting device can be 
adjusted to vehicles presenting varying distances between the axles. The support 
members on the two lifting cylinders can be caused to engage the bottom side of the 
vehicle in various manners. The support members often comprise a supporting plate 
which can be provided with detachable brackets adapted to engage the wheel axles 

20 of the vehicle. Several sets of brackets are often available which have been individu- 
ally adjusted to one or more types of vehicles. Alternatively brackets on the support- 
ing plate are caused to directly engage the bottom side of the chassis of the vehicle. 

Such a lifting device is known from US-PS No. 5,709,286. 

The lifting device can also be provided with more than one movable lifting cylinder 
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so that it can be used for raising vehicles with more than tWo wheel axles, such as 
articulated buses. 

As mentioned above, such a lifting device can be adjusted to several types of vehi- 
cles, but some restrictions do, however, apply. Some vehicles turned out to be very 
5 difficult or almost impossible to raise correctly by means of the above lifting device. 
Problems are in particular attached to vehicles with a very low ground clearance 
between the bottom of the chassis and the ground. These problems are caused by the 
lifting brackets protruding too much to allow the vehicle to drive over them or by the 
positioning of said lifting brackets being difficult as they are not visible or reachable 
10 by a person standing next to the vehicle. 

A particular type of vehicle is encumbered with problems, viz. the so-called aircraft 
tractors used for towing aircrafts at the airports. Two main types of aircraft tractors 
apply: the ordinary aircraft tractors pulling/pushing the aircraft by means of a tow- 
bar, and the aircraft tractors without a towbar, i.e. the towbarless tractors. The latter 

15 tractors are almost fork-shaped when seen from the top or the bottom, because a 
notch extends from the rear end and up to half the length of the vehicle. Thus the 
. tractor can be moved to the area adjacent the nose wheel of the aircraft and lift said 
nose wheel from the ground by means of a particular lifting assembly positioned in 
the notch between the two "fork legs". The two rear wheels of the tractor are posi- 

20 tioned on these "fork legs", and accordingly they have no common wheel axle. In 
addition, between the rear wheels no chassis members are present which can be 
engaged by the lifting cylinder of the lifting device. As these aircraft tractors are 
relatively wide, viz. up to 4 m, and as the lifting device presents an extremely low 
ground clearance of typically approximately 40 mm, it turned out in practice to be 

25 impossible to lift said aircraft tractors by means of conventional lifting devices. 
Today these aircraft tractors are typically lifted by means of several separate so- 
called wheel lifts, which is a very slow procedure. 
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Brief Description of the Invention 

The object of the invention is to improve a lifting device of the above type in such 
a manner that in addition to being suited for lifting ordinary vehicles it is also suited 
for lifting wide vehicles with a low ground clearance, especially aircraft tractors 
5 without a towbar. 

The lifting device according to the invention is characterised in that it comprises a 
lifting beam extending transverse to the trench and beyond the sides of said trench, 
said lifting beam being connected to the first support member in such a manner that 
it can be raised together with said first support member, and that a recess is provided 

10 in the floor for receiving the lifting beam in a rest position in which the upper face 
of the lifting beam substantially flushes with the floor. The resulting lifting device 
can also be used for lifting wide vehicles with a very low ground clearance in con- 
nection with service and repair. Even towbarless aircraft tractors can be reliably 
lifted because at the ends the lifting beam can engage the "fork legs" of the aircraft 

15 tractor. 

The lifting beam is preferably at least 2 m long, whereby the lifting device can be 
used for lifting most types of towbarless aircraft tractors. A length of 3.30 m turned 
out to be particularly advantageous. 

According to a preferred embodiment, the lifting beam is connected to the first 
20 support member by means of coupling means allowing said lifting beam to disengage 
the first support member and remain in the rest position when said first support 
member is raised. As a result the lifting beam need not be raised together with the 
first support member when an ordinary vehicle, such as a car, lorry or bus is to be 
lifted by means of the lifting device. 

25 According to a further embodiment of the invention, the first and optionally also the 
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second support member comprises a supporting plate secured to the top of the lifting 
cylinder, and two supporting arms adapted to receive detachable lifting brackets, said 
supporting arms being displaceably mounted on the supporting plate in such a manner 
that they can be displaced in horizontal direction perpendicular to the longitudinal 
5 direction of the trench, where the lifting beam comprises two fork arms with notches 
extending in the longitudinal direction of the trench and on their respective side of 
the supporting plate of the first support member, said fork arms being engageable by 
the supporting arms of the first support member by an outward displacement of the 
supporting arms while said support member is in a lowered rest position. The result- 
10 ing structure is very simple, inexpensive and strong because the supporting arms can 
be provided with lifting brackets so as to lift ordinary lorries and buses. In addition, 

these supporting arms can be used as additional coupling means when the lifting 

i 

device is to be used for lifting wide vehicles by means of the lifting beam. 

According to a further embodiment of the invention, each support member comprises 
15 at least one motor for displacing the supporting arms. As a result it is possible to 
remote control and correctly position the supporting arms in the transverse direction 
of the vehicle as well as to remote control the connection and disconnection of the 
• lifting beam. 

According to a further preferred embodiment, the coupling means are coupled to the 
20 same motor as the supporting arms of the first support member with the result that 
an outward displacement of the supporting arms in the rest position of the support 
member by means of the motor simultaneously causes the coupling means of the 
lifting beam to engage the supporting plate. 

The lifting beam is preferably adapted to receive lifting brackets in such a manner 
25 that they can be displaced in the longitudinal direction of the lifting beam. 

According to yet another preferred embodiment of the invention the first and the 
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second support members present substantially plane upper faces which in the rest 
positions of said support members substantially flush with the floor. As a result, a 
completely plane floor can be obtained which ensures a free driving in of the vehicle 
to be lifted. In addition, the occupational safety is increased because no parts pro- 
5 trude beyond the floor when the lifting device is not used. 

According to the invention, cameras may be built in the support members, and these 
cameras can be connected to monitors on a control panel in such a manner that the 
adjusting movement of the support members and the supporting arms can be moni- 
tored. The latter is especially advantageous when the lifting device is to be correctly 
10 adjusted to a wide vehicle with a low ground clearance. 

The lifting device may furthermore comprise transponders which can be mounted at 
the lifting locations on a vehicle to be lifted, scanners mounted on the supporting 
arms for scanning the transponders, and a control unit connected to the scanners. 
Thus during the adjustment of the support members, the scanners transmit a signal 
15 to the control unit when a transponder is detected and the correct adjustment has been 
reached, whereby an automatic adjustment of the support members is be obtained. 

Brief Description of the Drawings 

The invention is explained in greater detail below by means of, a preferred embodi- 
ment illustrated in the drawing, in which 

20 Fig. 1 is a perspective view of a lifting device according to the invention in a rest 
position, 

Fig. 2 is a perspective view of the lifting device in a lifting position in which a first 
and a second support member as well as a lifting beam have been raised into the 
lifting position by means of a first and a second lifting cylinder. 
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Fig. 3 is a perspective view of the lifting beam of Figs. 1 and 2 in a lifting position, 
but where the lifting beam is in the rest position, 

Fig. 4 is a perspective view in greater detail of the first support member and the 
lifting beam, 

5 Fig. 5 is a diagrammatic side view, partly in section, of the first support member 
with the lifting beam of Fig. 4, and 

Fig. 6 is a diagrammatic perspective view of the driving gear of the first support 
member. 

10 Best Mode for Carrying Out the Invention 

The lifting device shown in Figs. 1 to 3 comprises an oblong trench 3, where a first 
lifting cylinder 1 with a first support member 4 is affixed at one end of said trench, 
and where a second lifting cylinder 2 with a second support member 5 is movably 
arranged in said trench in a manner known per se. The two lifting cylinders are 

15 preferably hydraulic. A shutter member 15 of steel covers the trench regardless of 
the position of the movable lifting cylinder 2. Fig. 1 shows the lifting device in the 
lowered position where the upper face of the support members 4, 5 and a lifting 
beam or derrick 6 flushes with the floor with the result that said floor is completely 
plane in practice. Fig. 2 shows the lifting device in a raised position where the lifting 

20 beam 6 engages and is consequently lifted together with the first support member 4. 
This adjustment possibility is used for lifting aircraft tractors without a towbar and 
other wide vehicles. When the lifting beam is raised, a covering plate 35 automatic- 
ally follows this upward movement and closes the opening below the lifting beam 
with the result that the floor remains plane. The second support member 5 is pro- 

25 vided with lifting brackets 36 shown in the circle designated x and presenting an 
enlarged section of Fig. 2. The covering plate is pneumatically or mechanically 



BNSDOCID: <WO 0164574A1_L> 



WO 01/64574 PCT/DK01/00066 

7 

lifted. In the same manner it is possible to close the openings below the support 
members at both the fixed and the movable cylinder. Fig. 3 shows the lifting device 
with raised support members 4,5, but where the lifting beam 6 is in the rest position. 
In this manner the lifting device corresponds to a conventional lifting device and can 
5 be used for lifting ordinary vehicles. 

Fig. 4 shows the first support member 4 and the lifting beam 6. The first support 
member 4 comprises substantially a supporting plate 8 and two laterally displaceable 
supporting arms 9. The lifting beam 6 comprises two fork members 10 projecting 
perpendicular from said lifting beam and extending on their respective side of the 

10 support member 4. The fork members 10 comprise their respective notch which the 
supporting arm 9 in question can be caused to engage so as to raise the lifting beam 
6 together with the support member 4. In Fig. 4, only the supporting arm 9 to the left 
has been caused to engage the associated fork member 10. In the embodiment shown, 
each supporting arm 9 is provided with retaining means in form of circular openings 

15 16 for receiving lifting brackets. These lifting brackets are only used when the lifting 
beam 6 is not to follow the raising of the support member 4, and they can be identi- 
cal with the lifting brackets 36 pf Fig. 2. 

When the lifting device is to lift a vehicle by means of the lifting beam 6, the sup- 
porting arms 9 are displaced outwardly until they engage the notches of the fork 
20 members 10. When the lifting device is to be used without the lifting beam 6, lifting 
brackets are placed in the openings 16 of the supporting arms 9, whereafter the 
support member 4 is raised to such a level that it clears the fork members 10 of the 
lifting beam 6. Subsequently, the supporting arms 9 are adjusted in the transverse 
direction. 

25 In the illustrated embodiment, the lifting beam 6 comprises an H-section and can be 
provided with various types of lifting brackets. Fig. 4 shows the lifting beam with 
two different types of lifting brackets 11, 12, but ordinarily the same type of lifting 
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bracket is, of course, used at both ends of the lifting beam 6: The lifting bracket 11 
shown to the right is adapted to lift the vehicle at the bottom side of the wheels of the 
vehicle. The lifting bracket 11 shown to the left is adapted to engage parts of the 
chassis. The upper web of the lifting beam is provided with notches 13 allowing the 
5 lifting brackets 11, 12 to be "tilted" into engagement with the lifting beam. Upon the 
mounting procedure, the brackets 11,12 can be manually displaced in the longitudi- 
nal direction of the lifting beam 6 and consequently in the transverse direction of the 
vehicle. As the lifting brackets 11, 12 are mounted on the lifting beam 6 by way of 
a tilting movement it is possible to carry out said mounting after the vehicle has been 
10 driven completely or partly over the lifting device. An advantage is thus obtained 
because vehicles with a very low ground clearance cannot otherwise drive over the 
lifting beam. 

Fig. 5 is a side, partly sectional view of the first support member 4 and the lifting 
beam 6. The fork member 10 of the lifting beam 6 has been omitted for the sake of 

15 clarity. When the lifting beam 6 is used for lifting vehicles, the vertical force is 
transferred from the lifting beam 6 to the supporting plate 8 through coupling means 
in form of two pawl members 20, only one pawl member appearing from Fig. 5. The 
,pawl members 20 are displaceably mounted by sliding on the lifting beam 6 by means 
of a column guideway 21. When the lifting beam 6 is not engaging the supporting 

20 plate 8, these pawl members are positioned opposite the notches 14, cf. also Fig. 4, 
with the result that said supporting plate 8 can be moved up and down without the 
lifting beam 6. Fig. 5 is a diagrammatic view of how the vertical force Fl is trans- 
ferred from the lifting beam 6 to the supporting plate 8 in consequence of the weight 
of the vehicle. The arrow F2 illustrates the force intensity in consequence of the 

25 moment from the lifting beam. This moment is absorbed by the supporting arms 9. 
The position shown in Fig. 5 is the rest position in which the upper face of the lifting 
beam 6 flushes with the floor 33. In this position the covering plate 35 is pushed 
down by the lifting beam and abuts the upper face of supporting means 26 which 
accordingly support said lifting beam 6. In this manner the lifting beam can tolerate 
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being driven over by a vehicle presenting an axle load of up to 40 tons. In the illus- 
trated embodiment the supporting means 26 are formed by a row of cylindrical 
blocks. 

Fig. 6 is a diagrammatic and perspective view of the driving mechanism for activat- 
5 ing one supporting arm and one pawl member 20. The entire driving mechanism is 
driven by means of a worm-and-wheel motor 30. Through a belt 29, such as a 
poly-V-belt, the worm-and-wheel motor 30 drives a shaft 41 provided with a gear 
wheel 25, which engages a rack 24 connected to the bottom side of the supporting 
arm 9, and a gear wheel 27 driving a rack 23. When the supporting arm is caused to 
10 engage the fork member 10 of the lifting beam, cf. Fig. 4, the rack 23 is simulta- 
neously displaced to the right of Fig. 6 and pushes the pawl member 20 to the right 
with the result that said pawl member 20 engages the supporting plate 8, viz. is 
removed from the notch 14. The column guideway of the pawl member 20 extends 
through bearing blocks 22 affixed the lifting beam 6. 

15 The adjustment of the movable lifting cylinder 2 in the longitudinal direction of the 
trench 3; the adjustment in height of the support members 4, 5; the adjustment of the 
supporting arms 9; as well as the connecting and disconnecting of the lifting beam 
6 can preferably be remote controlled from a central control unit or control panel. 

The invention is not restricted to the above embodiment. In stead of placing both 
20 lifting cylinders in the same trench, the fixed cylinder can be placed in a separate 
hole in extension of said trench, i.e. where the displaceable lifting cylinder is placed. 
This hole need not be of the same width as the trench, but it should not exceed the 
width of the inner distance between the wheels of an ordinary bus or lorry. 

The lifting cylinders are preferably hydraulic, but they can also be purely mechani- 
25 cally operated. More than one displaceable lifting cylinder can, if course, also be 
used. 
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Claims 

1. A lifting device for vehicles, where the lifting device comprises an oblong trench 
(3) accommodated in a floor and over which a Vehicle to be raised can drive with the 
wheels positioned on each side of said trench (3), and where a first, preferably 

5 fixedly mounted lifting cylinder (1) with a first support member (4) is placed in the 
trench or in the floor in extension of said trench, said support member being adapted 
to engage the bottom side of the vehicle, and where at least one second lifting cylin- 
der (2) movable in the longitudinal direction of the trench is placed in said trench and 
is provided with a second support member (5) adapted to engage the bottom side of 

10 the vehicle, characterised in that a lifting beam (6) extends in the trans- 
verse direction of the trench (3) and beyond . the sides of said trench, said lifting beam 
being connected to the first support member (4) in such a manner that it can be raised 
together with said first support member (4), and that a recess is provided in the floor 
for receiving the lifting beam (6) in a rest position in which the upper face of the 

15 lifting beam (6) substantially flushes with the floor. 

2. A lifting device as claimed in claim 1, characterised in that the lifting 
beam is at least 2 m long, preferably approximately 3.30 m long. 

3. A lifting device as claimed in claim 1 or 2, characterised in that the 
lifting beam (6) is connected to the first support member (4) through coupling means 

20 (20) allowing said lifting beam to disengage the first support member (4) and remain 
in the rest position when said first support member (4) is raised. 

4. A lifting device as claimed in one of the claims 1 to 3, characterised in 
that the first 1 and optionally also the second support member (4, 5) comprises a sup- 
porting plate (8) secured to the top of the lifting cylinder (1,2), and two supporting 

25 arms (9) adapted to receive detachable lifting brackets (36), said supporting arms 
being displaceably mounted on the supporting plate (8) in such a manner that they 
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can be displaced in horizontal direction perpendicular to the longitudinal direction of 
the trench (3), and that the lifting beam (6) comprises two fork members (10) with 
notches extending in the longitudinal direction of the trench (3) and on their respec- 
tive side of the supporting plate (8) of the first support member (4), said fork mem- 
5 bers (10) being engageable by the supporting arms (9) of the first support member 
(4) by an outward displacement of the supporting arms (9) while said support mem- 
ber (4) is in a lowered rest position. 

5. A lifting device as claimed in claim 4, characterised in that each support 
member (4, 5) comprises at least one motor (30) for displacing the supporting arms 

10 (9). 

6. A lifting device as claimed in claim 5, characterised in that the coupling 
means (20) are coupled to the same motor (30) as the supporting arms (9) of the first 
support member (4) in such a manner that an outward displacement of the supporting 
arms (9) in the rest position of the support member (4) by means of the motor simul- 

15 taneously causes the coupling means (20) of the lifting beam (6) to engage the sup- 
porting plate (8). 

7. A lifting device as claimed in one or more of the preceding claims, c h a r a c - 
t e r i s e d in that the lifting beam (6) is adapted to receive lifting brackets (11; 12) 
in such a manner that they can be displaced in the longitudinal direction of the lifting 

20 beam (6). 

8. A lifting device as claimed in one or more of the preceding claims, charac- 
t e r i s e d in that the first and the second support member (4, 5) comprise substan- 
tially plane upper faces which in the rest position of the support members (4, 5) 
substantially flush with the floor. 

25 9. A lifting device as claimed in one or more of the preceding claims, charac- 
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t e r i s e-d in that cameras are built in the support members (4, 5), where said cam- 
eras can be connected to monitors on a control panel with the result that the adjust- 
ment movement of the support members (4, 5) and the supporting arms (9) can be 
monitored. 

5 10. A lifting device as claimed in one or more of the preceding claims, charac- 
terised in that it comprises transponders which can be mounted at the lifting 
location on a vehicle to be lifted; scanners mounted on the supporting arms (9) for 
scanning the transponders; and a. control unit connected to the scanners. 
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